Molecular mechanisms associated with increased fetal hemoglobin G gamma-type in part-aboriginal family with beta thalassemia.
A part-Aboriginal family with beta thalassemia and raised hemoglobin F (HbF) was studied at the molecular level to determine if there were identifiable gene changes associated with increased production of HbF. Two beta thalassemia heterozygotes aged eight years and 18 months had raised HbF levels of 2.9% and 22% respectively. HbF was predominantly G gamma in composition. Five family members were typed for restriction fragment length polymorphisms (RFLPs) using nine restriction enzymes and five DNA probes specific for the beta globin cluster on chromosome 11. RFLPs were combined to construct haplotypes for the beta thalassemia and the high HbF defects. A beta globin subhaplotype comprising only 5' RFLP markers (-(+)-(+) +) co-segregated with the high HbF determinant. This has previously been associated with increased G gamma expression in beta thalassemia and sickle cell anemia. An additional Xmnl RFLP 5' to the G gamma gene, which has been described in individuals with elevated G gamma expression, was also demonstrated in those family members with increased G gamma levels. In this study both the 5' beta globin subhaplotype (-(+)-(+) +) and the Xmnl/gamma RFLP are present in the one family but the relative contributions of each cannot be determined.